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Mitochondrial disorders are caused by defect in mitochondrial or
nuclear DNA. While the existence of large deletions in mtDNA is well
known, deletions affecting whole gene are not so commonly described
in patients with nuclear-encoded mitochondrial disorder. Copy-num-
ber variations (CNVs) occur frequently in human genome based on the
results of whole-genome analyses and they may overlap with many
genes associated with clinical phenotypes including mitochondrial
disorders. We present two patients with wide heterozygous deletions
on chromosome 22q13.33which spans up to15 known genes, including
TYMP and SCO2 genes. With the use of Genome-Wide Human SNP 6.0
microarray (Affymetrix) we identiﬁed approx. 175-kb and 87-kb
deletion, on 22q13.33 in 2 patients. Real-time PCR copy-number
variation assay (Applied Biosystems) conﬁrmed the presence of just
one copy of SCO2 and TYMP genes in both affected patients. In patient
with MNGIE (mitochondrial neurogastrointestinal encephalopathy)
phenotype, a maternally inherited 175-kb deletion along with a
paternally inherited point mutation c.261GNT (p.E87D) in TYMP gene
were identiﬁed. The second patient harbored a novel point mutation
c.667GNA (p.D223N) in SCO2 gene in combination with paternally
inherited 87-kb deletion. According to Database of Genomic Variants
(Iafrate et al., 2004), three copy number variations on 22q13.33
overlapping TYMP and SCO2 genes have been identiﬁed. The 87-kb
deletion corresponds to known CNV-variation_4139 which occurs
approximately with 0.4% frequency in control samples. The 175-kb
deletion corresponds to known CNV-variation_5192 which occurs
with almost 7% frequency in control samples (Iafrate et al., 2004).
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Mitochondrial DNA (mtDNA), protected by three membrane
layers in cell, encodes for 13 protein subunits (for Complex I, III, IV
and ATP synthase), 22 tRNAs and 2 rRNAs. Mitochondrial transcrip-
tion and translation are key steps of mitochondrial biogenesis and
function, while its dysfunction is implicated in aging and pathogen-
esis of numerous diseases including cancer and type II diabetes.
Although studies of nuclear-encoded RNAs represent one of the most
exposed ﬁelds of biology, little is known about mitochondrial RNA.
We have applied the previously reported natural ability of nuclear-
encoded 5S rRNA [1,2] to be imported into mitochondria and
constructed ﬂuorescent RNA hybridization probe which could be
useful for further development of ﬂuorescence in vivo hybridization
enabling detailed studies on mitochondrial RNAs [3]. We synthesized
ssRNA probe composed of mitochondrial addressing sequence of 5S
rRNA [1] and antisense sequence against 5′end of mt ND5 mRNA (an
essential Complex I subunit) and Cy5 ﬂuorescent label at the 3′end.
Constructs were transfected into HepG2 cells expressing mitochon-
dria-addressed GFP. We observed colocalization of the probe with
mitochondria-addressed GFP in living cells, proving the probe import
into the mitochondrial matrix. In addition, mitochondrial nucleoids
labeled with SYTO16 also partially colocalize with the probe signal.
The import efﬁciency of the probe was estimated by RT-PCR of the
puriﬁed mitochondria treated with RNase A. Further use of these
probes for ﬂuorescent in vivo hybridization of mitochondrial RNAs
will be discussed.
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